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TITLE 

METHOD AND ARRANGEMENT RELATING TO RETRIEVING POSITION 
INFORMATION 

5 

TECHNICAL FIELD OF THE INVENTION 

Thepn^^iiyentiott 



IS 



20 



BACKGROUND OF THE INVENTION 

M Ihs GSM standmdisatioii a collection of specifications, 03.71 etc, defines a standardized way 
fijT accessing location or position information correq>onding to a mobile handset. Different 
m^iods ibr detennimng the location have been defined. The dififereot metibods require 
modification to tiie ensting netwoiks. or new or nu)dified tetnii^^ 

For tiie toininal centric metiiods, in whicb tiifi nubile station ddon^^ 
nMdified terminals are required. There is no siqjport fi» the legacy 

For ttie netwoik centric methods, in wMdi flie cononnnicatifflis nrtworicdetarmiiws tiie position 
25 oftooftiie mobile station, a metiwdretunnng service CeUro and Tlm^ 
been defined, ixdiidi requires t^gcaded base station qnslienn 

The mnjor drawback witii both of mfintioDed methods is the rollout time in networic/tnanniato. 



30 



US 6,081,711, discloses a mechanism tiiat guarantees die availabililyof necessary location data 
witiiin amobile conununicationnetwori^ and also tin transfer tiuxeof to tiie ajipcopriflte 
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netwoik node \^en needed a mobile staticm (MS) for 
' ndwoiksiq>pQrti]igi]iistiucti]iedsi^ 

peiibm the standard services bet^^ 

ccnmnumcationiietwoiji; int^^ 
5 ]xiobUestaticm(MS),andunstractuiedsu^ 

ti»nsacdon (±amiel to (he digital cdlidar comn^ 

unstmctured sapplemeiitaiy service data. In particular, location information indicating means 
are adq>ted to identify a ceU identifier for a ceU within the digital ce 
net\voik where tiie mobile station (MS) is maming and also to output th^^ 
10 unstructured supplmentazy sendee data intedace means. Accoiding 

possible to iise the most exact location information to provide location specific services &om 
the netwoik side in a digital cellular communication network. 

In US 6,052,597 the position of a mobile station in a cellular mobile telephone system, 
is: particularly a GSM system, is determined by carrying out a simulated call setup, Le., the call 
setup is interrupted subsequent to a telephone-switching center (MSC) haviiig received a paging 
response containing the identity of the cell and, optionally, a timing advance. The simulated call 
setup is initiated by generating a modified short message signal (SMS), which is not roistered 
in tiie SMS catalogue of the mobile station and which is not shown to the user of the mobile 
20 statioTL The SMS commands the mobile station to cany out a position detennining sequence in 
order to establish parameters for use in establisfaing the position of the mobile station, for 
example by commanding the mobile station to connect itself to a base station contained in its 
neigbbar list, analyze flie geogrqxfaical position of the base station, and subsequently send the 
poffltion deteimimng parameters to a position handler. The geogrqdiical position of the base 
25 station is analyzed fiorn the cell identity and» if available, the timing advance, the position of 
tiie mobile station beii^ presented gr^hically on a picture screen and constanttyiq>datBd after 
eadb call setup. Hie position handler aerates the call setups. The SMS is modified such that 
the mess^ inchides a unique character sequence, e.g. X$$^®), and it ii»)ludes additional data 
associated witii the order or command 

30 

According to GB 2344 024 A, a tetocommunications system and method for providing location 
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infoimation consist of dliier leattime data or historical data whea liie subscriber requested to 
be positioned is either absent or not reachable» to a requestmg location application (Lk). The 
historical data is preferably stored per subscriber in a 

Switching CenterA^isitor Location Register (MSCAVLR) following a successfia positicHiing of 
5 that subscriber. This historical data can consist of the location infinmation along wifii a time 
stamp indicating the time that the location information was obtained and stored in the 
MSCA^LR. The age of the location mfoimation can then be calculated by determining the 
difference between the current read value of the system clock and the vatoe of the time stamp 
information stored m the MSCATJl for that particular location information, Tlie messages are 
10 sent throui^ Gateway Mobile Network (QMLQ 



SUMMARY OF TIffi INVENTION 

15 The man object of ttie present invention is to provide an arrangement and a metliod, which 
overcomes flie above-mentioned drawbacks, i,e,, for tiie tennmaloentric methods, provide a 
siqiport for the legacy of the mobile stations, and for the networic centric methods eliminate 
requirement of upgrading base station systems. 

20 Moreover, the problem to be solved is to be solved is to eliminate the rollout time in flie 
netwdk/tenninals. None of the prior art documents deal with this issue. 

^^^^ie|ipi^^ wsfi^ cbmprj^^ s^ df<itr^^ 

l^i^Hrai^^ Pr^rably; said message is 

AnyTimdntenogation (ATQ and/or ProvideSubscriberEnfo ^80, and ssad ATIisien^ 




hi <nie preferred raibodinrait said LS A coniprises of a Service Control Function, a Location 
30 Centre Function arid Short Messa^ Service CentraL 
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4 




5 fflubhide iix^cm 



Preferably, said short message is one of SMS or USSD» without a need for modification of the 
short message. 



10 Id one embodi^ cell of 



lieMS^^^^t^^^^ 

v#)cationQae]y isi^ VIJR. does not store &e lastly and " 

returns only cell id in&nnation when a MS is in active mode> The cell id information is 
accessed by sending repeated LocationQu^ requests during sending of the short message and 
15 the requests are based on a fbiced poll. 

. M one mbodiment, the I^A, whic^ origniates said lequests has ^ 

signaling and the delivety of the short message is realized using ForwardSM operation and it 
triggers paging in the MSC> and fliat the serving cell information is not be available in the 

20 MSCWLR until it receives a paging response fiT>m flie MS. Most prefeably, a time period 
between the dispatch of ForwanSM and paging response from MS can be estimated and to 
reduce the number of ATI requests, the first request is delayed until the estimated time. The 
ATI request is rq>eated until a vafid result has been retunied or a deliv^ 
received fiir the short mess^ and when the short messi^e has bem deliverod tiie MS returns 

25 to idle mode. 

In <me enibodimenet, a ForwardSM operaticm is carried ou^ which includes a flog, 
MoreMessagesToSend (MMS)» whereby the MSG maintains its radio resouioes towards the MS 
until a disabling messa^ is delivered. If LSA has detailed knowledge about qpenitions 
30 perfiumed, it issues an ForwardSM with MMS enabled, followed by an ATI request and tiien a 
new ForwardSM with MMS disable is issued to release the radio resources. 
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Jn one embodimoit, SCF can cooperate with a Location Centre Function (fXJP) with the 
capabifity to transfom the returned results into other 

5 Generally, the LS A is arranged to choose fiom dififerent location providers. Hiis allows use of 
different position provide 

Li one preferred embodiment the LSA is provided with information about a mQ>ping between a 
MS International ISDN Number (MSISDN) and an hrtemational Mobile Subscriber Haitity 
10 (mSI) and current VLR for the MS. v^*ereby a MI request is directed directly to said VliL 
The coUections is through issuing one of the SendRouting Operations hi GSM, including 
SendRoutinglhfoForSM, and then derive a VLR number of the MSG numba:. Tte mformation 
is coUected tim)u^ any type of subscriber activity inchiding 

collected uang iyjgnftling link monitoiing on some or the entire actual network nodes to track 
15 dianges in cunent VLR. The cadie is distributed ai^^ 
injEbrmation towards the VUt and if the m(4>ile static 

cache entry is singly invalidated and the normal procedure to collect the mai^piog mformation 
between MSISDN and IMSI, VLR is p^ormed and the (distribiited) cache is updated. 

20 The mvention also relates to a syst^ for retrievmg position mformation about a position of a 
Mobile Station in a cellular network, the n^ork compiismg aMobile Switching Centre 
(MSQ, Service Control Ftmctian ^CF), Visitora 

Rp^ffiter (HLR) and Location Services Anangwent (LSA). The MS has at least two 
operational modes: active and mactive. The LSA is arrange to direct a request message to said 
25 VLR to obtain location infomiation about said MS, said request comprismg of a message 
defined in a netwodc communication imtocoL The message is AnyThndhtenogalion <ATQ 
and/or Provide^Subscribednfo (PSI). 



BRIEF DESCRIPTION OF TEffi DRAWINGS 

30 

In the following, the invention will be fiiither described ui a nonhlhnitmg way undor reference 



■ • ■ • 
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to (be acxxniipanymg diawiDgs in 

- Fig.1 is a schematic block diagram iUus^^ 
inventiQn, and 

5. Fig.2 flhistrates the signalling stnictcre in the comnnmications networic accoiding to the 
invention. 

DETAILED DESCRIPTION OF THE EI^ODM^ 

10 btiie standardisation of CAMEL (Customized Applications for Mobile netwoik Enhanced 
Logic), the operation AnyTimeLat^rogation (ATI) has been defined, >^ch returns the location 
iofoinmtion, serviiig cdl or location area, subscriber status ai^ 
4]n£Dnn^^ 

^|E|^ppb|pn ji^^ 
15 l^ijKn^^ 

In the following, an alternate and novel method to achieve the same functionality is described. 
In general, tiie term Ix>cationQu^ wiU be used to indicate use of Anyiime^ 
alt^nate method. 

20 

A block diagram of a communications netwoik 1 00, such as GSM, AMPS etc., incorporating a 
system 110 according to the invention is illustrated in fig. 1 . The commumcations netwoik 100 
basically comprises a number of base station antennas 120 connected to a number of MSCs 130 
(Mobile Switdiix^ Centres), whidi opeato in a known way. The fimction of be QStA (or 
25 shnilar networics) is assumed to be well known to a skilled person and not described m detail 
hereixL 

The common features of the sysbm accoidmg to the invention and tiie netwoik comprise MSC 
130, S^ce Control Function (SCF) 140, Vlsitois Location Raster (VLR) 150, Host Location 
30 Register .01LR) 160, Location Centre Function (LCF) 170 and Short Message'Service Central 
<SMSC) 180. However, LCF,1SCP and^fiSC can be arranged in one entity m the feUowmg 
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called Location Services Airangement, LCA, 200. 

and/or &e Service CoBtrol Ftmction (SC^ 140 

Sld?^M1(Se^^ 

l^ipilgim^^ a Result to flie Invoke message. 



10 h 



disconnecting transport, such as SMS, or some other entity or vfbm a user wants access tiie 
15 location mfinmation. 



ji^nli^lili^ in coqpei»tion witii a Short Message 

^^pRiTlus sbort message may iise standard fea^ 

message bemg displaj^ on the mobile station. To avoid this, 

protocol identily and data codii^ sch«ne can be used (ag. Pn>=64, DCSSh^, etc.). The 



25 ofihe MS is being accessed. 




30 
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let^o^^^i^ id m^in^ mode. . h tius case there aie 

%odtemate.metb 

A first method is based on repeated LocationQueiy requests during smding of the short 
5. message. The polling may either be an ordinary (forced) poll wilhout any intelligence but it may 
also be refined, whore flie request origniator» i.e. LCF, has more detailed knowledge about the 
signaling. The deUveiy of the short messa^ is realized usir^ the ForwardSM 
of its successors, such as MO-ForwardSM, MT-ForwardSM, etc. defined in difi^^:ent MAP 
versions). This operation triggers a paging in the MSC^^Clielse^^ 
10 a)^S3^1em it receives a pagmg response fiorn the mobile &[tation.^T}ie time 

Ao£ A1p[ requests^ until^e estimated tune§^^ A;TI request can 



15 



25 



- In an alteniate method, a feature in the MAP Phase 2 protocol is utilize 

Foarward SM operation^ fhm is a flag: MoreMessagesToSend (MMS), indicating if the service 
20 centers have nu)reniessages to send to the mobile station. If tiu^ 

operations performed^ it nu^ issue FcHrwardSMwifli MK^ enaUed, followed by an AT[ request 
and then issue a new ForwaxdSM with MMS disable to release the radio resources. 



SCF can cooperate with a IXM^ation Centre Func 

returned results into othor geographical meaningful information. The IX^F can provide the 
necessary privacy enfaancemat features requested by the subscribe. 



30 Frofeabfy^ the LCF can be arranged to choose fiom difierent location providers^ including LCS 
defimedones. 
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As ineiid0ned above and with lef^^ 

IBgRlJflte^^ request towa^ 

5 SiSi^^ mjuest ft^^ if it knows the 

moping between the Mobile Station International ISDN Number (MSISDN) and International 
Mobile Snbscdber Id^tity (MSJ) and current VLR for the mobile station. This information, 
i.e. ttie mapping information between the Mobile Station hxtemational ISDN Number 
(MSISDN) and International Mobile Subscriber Identity (IMSI) and current VLR, can be 

10 collected using a number of methods and stored in a cache. One me^d would be to issue one 
of the S^dRouting operations in GSM, including but not restricted to SendRoutingbfoForSM^ 
and then derive die VLR number of the MlSC number. An alternate mediod is to collect fbe 
information on any ^pe of subscriber activity including USSD or SMS . When the mobile 
originated traffic reaches USSD GW or SMSC, fte MSG or HC» niay^^ 

15 and/or property information el^ents to indicate IMSI, VLR or 

Yet another method would be to collect the infimnadon usmg signaling link manitoiii^ on 
some or the enthe actual network nodes to track changps in current VLR. 

20 Th^ each? TT^*^^^<*Ttigin mm eamly be rii'strihiiftefl flmnng several node dmients and ttie 

consuming entity do^ not have to be the same as tfie collecting entity. Jsx the case of usmg 
cadied infoniiation towards the VLR and if the mobile staticii is no Ic^^ 
e.g., trou^ detach or puigtiig, (he cache entry is sinq[>ly inval^^ 
collect the mq^ing mformation between MSISDN and (IMSI, VLR} is perfiumed and die 
25 (distributed) cache can be updated 

To i»ovide die us^ an inter&ce towards the actual service^ USSD (Unstructured Siqpplementary 
Service Data) or SMS can be used. The service logic can then use tibe MSISDN received in the 
origmal USSD or ^MS request to perform a LocadonQueiy. Pr^fierably, dus action is perfiirmed 
30 prior to acknowledging die original request and die mobile station will still be in active mode. 
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The location iiifonnation may tfafiQ be automaiically tians&ixed to fte service ^licatioti in 
addition to the service req[uest inf oiznati on. 

Altiioiifi^ wehave descnbedinllie exetcplaiy CTibodim0[its in^ch ATI or PSI are used, it is 
clear fhat fhe signalling to the VLR can involve any typ e of messages that tdbam infimnati on 
about flie subscriber mobile station's location and/or status. 

The invention is not limited the shown embodiments but can be varied in a number of ways 
without departing from the scope of the appended claims and the arrangement and the method 
can be unplemented in various ways depending on application, functional unit&, needs and 
xequiiements etc. 
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cajuMS 



1. A method of retiieviiig position information about a position of a Mobile Station (190) in a 



cellular n^oik (100), the network comprising Mobile Switdiing Ceotre (M5C) (130), 
5 Service Control Function (SC3F) (140), Visitors Location Register (VLR) (150), Host 

Location Register (HLR) (160) and Location Services Anangement (LSA) (200), and said 
MS having at least two operational modes: active and inactive, 
characterized by 

diiecting by said LSA a request message (KM) to said VLR to obtain location infozmation 
10 ' about said MS, said request comprising ofa message defined in a network communication 
protocol. 

2. Themethod of claim 1, 
characterised in 

15 Ibat said message is AnyTimelntenogation (ATI) and/or PcovideSubscribeiihfo.(PSI). 

3. The method of claim 2, 
characterised in 

tiiat said ATI is sent tbiou^ said HIiL 



4. The method of claim 1, 
characterised in 

that said LSA conqirises of a Service CkaAxol Function (SC^ (140), a Locaticm Cratre 
Function (LCF) (170) and Short Message Service Central (SMSC) (180). 



20 



25 



5. The method of claiinl» 
characterised in 
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6. The method of claims, 
diaiacterisedm 

tfiat said shcnt message is one of SMS or USSD. 



7. The method of claim 6, 
characterised in 




8. The me&od of claim 7, 
characterised in 

Ifaat if the current VLR contains infoimation about a last known serving cell of the MS, the 

known serving cell is iq)dated and subsequently the infimnation through a 
LocationQuay is letdeved. 

9. Them^hodofclaim6, 
characterised in 




10. Hie method of claim 7, 
diaracterisedin 

that said ceU id infimnation is accessed by sending iq>eated LocationQUjeiy requests during 
sending of liie sbort message 



11. The mefiiod of claim 8, 



characterised in 



that said requests are based on a forced poll. 



12. The method of claim 10, 
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characterised in 

tiiat LS A, ^ch originates said requests has a detailed information about sigaaliDg and the 
delivery of the short message is realized using ForwardSM operation. 

5 13. The method of claim 12, 
characterised m 

that it triggers paging in flie MSC, and fbat the serving cell information is not be available in 
MS(yVlR until it reodves a paging response fitm 

10 14« The method of claim 135 
characterised in 

that a time peiod between the dispatch of ForwardSM and paging refuse fitnn MS can be 
estimated and to i^ce the number of ATI requests, flie first request is delayed until the 
estimated time. 

15 

15. The method of claim 14, 
characterised in 

diat said ATI request is rq>eated until a vaUd result has been r^umed or 
confirmation is received fixr die short mes s age. 

20 

16. The method of daim 16, 
diaraderisedin 

that (he short message has been deliveaned fh^ 

25 17. The method of claim 10, 
diaracterisedin 

that a ForwardSM operation is carried out, whidi includes a flag, MoreMessagesToSaid 
(MMS), whei*yflie MSC mamtains its radio resources 
message is delivered. 

30 

18. The mediod of daim 17, 
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characterised in 

that if LSA has detailed knowledge about operations perfoimed, it issues an ForwaidSM 
with MMS enabled, followed by an ATI request and then a new ForwardSM with MMS 
disable is issued to release ifae radio reaomces. 

19. The metliod of claim 4, 
characterised in 

that SCF can cooperate with a Location Centre Function (LCF) with the capability to 
transform the returned results into other geogn^hical information. 

20. The me&od of claim 1, 
characterised in 

that the LSA is ananged to choose from different location providers. 

21 . The meOiod of claim 6, 
characterised in 

ibat said LSA is provided with information about a mapping between aMS Ihtemational 
ISDN Number (MSISDN) and an LitCTiational Mobile Subscriber Identity <IMSI) and 
cucteot VLR for the MS, wherry a PSI request is dkected directly to said VLR. 

22. The method of clahn 21, 
cfaaracterised in 

that said collection is through issuir^ one of the SendRootiDg operations in GSM, including 
SeaidRoutia^gbfoForSM, and tfaea derive a VIR number of the MSG number. 

23. The mebod of claun 21, 
characterised m 

that the mfinmation is coUected throuig^ axiy ^e of subscriber activity tncludhigUSSD or 
SMS. 

24. The method of daun 21, 
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characterised in 

that the infonnatiott is collected using signaling link xnomtoring on some or the entire actual 
network nodes to track changes in current VLR. 

5 25. The method of claim 21, 
characterised in 

that the cadie is distributed among several nodes. 

26. The method of claim 24» 
10 characterised in 

that in case of using cached information towards the VLR and if the mobile station is no 
longer piesait in the VLR, flie cache entry is sinq)ly invalidated and the normal procedure 
to collect the m^mg inforaiation between MSISDN and IMSl, VLR is perftmned and the 
(distributed) oache is iqidated. 

15 

27. A system fiar retrieving position infiMmation about a position of a Mobile Station (1 90) in a 
ccUular network (100), the network conqmsing a Mobile Switching Centre (MSQ (130), 
Service Control Function (SCF) (140), Visitors Location Register (VLR) (150), Host 
Location Register (HLR) ( 1 60) and Location S ervices Aiarangement (USA) (200% and said 

20 MS having at least two operational modes: active and inactive 
charact^izedin 

that said LSA is an:anged to direct a request message to said VLR to obtain 
information about said MS, said request comprising of a message defined in a network 
coranrardcation iTOtoooL 

25 

28. The system of ciami27, 
cbaiactmsedin 

that said message is AiQ^Timelii^^ 
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